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Section 1: Description of the District 
 

District Name: Panoche Water District    

Contact Name: Juan Cadena    

Title:  Drainage Coordinator   

 Telephone:  (209)364-6136   

 E-mail:  jcadena@panochewd.org    

Web Address       

A. History 

            1.Date district formed:  2/17/1954            Date of first Reclamation contract:  8-16-1955  

Original size (acres):   38,000    Current year (last complete calendar year):  2012  

 

2. Current size, population, and irrigated acres 

 (enter data year) 

Size (acres) 38,000 

Population served None 

Irrigated acres 37,436 

 

3. Water supplies received in current year    

Water Source 2012 

Federal urban water (Tbl 1)  

Federal agricultural water (Tbl 1) 46,827 acre feet 

State water (Tbl 1)  

Other Wholesaler (define) (Tbl 1)  

Local surface water (Tbl 1)  

CCID 1,083 acre feet 

District ground water (Tbl 2)  

Banked water (Tbl 1)  

Transferred water (Tbl 6) 19,009 acre feet 

Recycled water (Tbl 3)  

Other (define) (Tbl 1)  

Total 47,910 

 

4. Annual entitlement under each right and/or contract 

 AF Source Contract # Availability period(s) 

Reclamation Agriculture 94,000 USBR  South of  Delta Allocation 

     

 

 

5. Anticipated land-use changes 

       None anticipated within next 5 years. 
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6. Cropping patterns (Agricultural only) 

 
List of current crops (crops with 5% or less of total acreage) can be combined in the „Other‟ 

category. 

Original Plan (2001) Previous Plan (2006) Current Plan 

Crop Name Acres Crop Name Acres Crop Name Acres 

Melons 1,250 Melons 4,452 Melons 1,976 

Tomatoes 3,190 Tomatoes 4,469 Tomatoes 7,593 

Cotton 11,106 Cotton 16,848 Cotton 4,203 

Wheat 1,635 Alfalfa 3,078 Grapes 3,582 
Alfalfa 2,903 Other (<5%) 7,002 Almonds 

 

3,286 
Other (<5%) 3,466   Pistachios 4,057 

    Wheat 3,265 

    Other (<5%) 9,474 

Total 23,546 Total 35,849 Total 37,436 

 

 
7. Major irrigation methods (by acreage) (Agricultural only) 

Original Plan Previous Plan (2006) Current Plan 

Irrigation Method Acres Irrigation Method Acres Irrigation Method  Acres 

Surface 32,000 Drip 17,631 Drip 27,628 

Sprinkler 5,600 Furrow 9,542 Furrow 4,858 

  Sprinkler 10,000 Sprinkler 4,950 

      

      

      

      

Total 37,600 Total 37,173 

 

Total 37,436 

(See Planner, Chapter 2, Appendix A for list of irrigation system types) 
 
 

B. Location and Facilities 
 

See Figure 1 for points of delivery, turnouts (internal flow), and outflow (spill) points, 

measurement locations, conveyance system, storage facilities, operational loss recovery 

system, wells, and water quality monitoring locations 

 
1. Incoming flow locations and measurement methods 

Location Name Physical Location Type of Measurement 
Device 

Accuracy 

Delta-Mendota Canal MP 93.25-R  Propeller Meter +/-2%  

Delta-Mendota Canal MP 96.70-R  Propeller Meter +/-2%  

San Luis Canal MP 89.68-L  Propeller Meter +/-2%  

San Luis Canal MP 96.15-L  Propeller Meter +/-2% 

San Luis Canal MP 96.8-L  Propeller Meter +/-2%  

San Luis Canal MP 97.51-L 
 
 

 
 
 

 Propeller Meter         +/-1% 
 
 

 
 
 

San Luis Canal MP 100.48-L  Propeller Meter 2% +/- 
 

 
 
 

 

 

+/-2%  
 San Luis Canal MP 102.64-L  Propeller Meter +/-2%  
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2. 2012 Agricultural Conveyance System 

Miles Unlined - Canal Miles Lined - Canal Miles Piped Miles - Other 

14.05 23.25 7.6                     0 
 

3. 2012 Urban Distribution System- No Urban System 

Miles AC Pipe Miles Steel Pipe Miles Cast Iron Pipe Miles - Other 

    
 

4. Storage facilities (tanks, reservoirs, regulating reservoirs) No Storage Facility 

Name Type Capacity (AF)   Distribution or Spill 

    
 

5. List of Storage facilities 

    No Storage Facility 
 
 

6. Description of the agricultural spill recovery system  

 

    The Districts delivery system was configured such that no operational spills left the 

District boundaries.  Operational spills from one lateral were picked up into an 

adjacent lateral, where they were delivered to the farm turnouts.  As more drip 

irrigation systems have been installed, water demand variability has increased on 

some of the districts laterals.  This has resulted in some flooding in certain areas.  To 

minimize the occurrence of flooding, some spill water is currently discharge into the 

drainage system.   A portion of the drainage water is blended with fresh water and 

recirculated within the District to augment the water supply and reduce the drainage 

water discharge.   

    The District has adopted a policy that requires each individual landowner to 

regulate and manage tailwater. The District does not accept tailwater in the 

drainage system or the irrigation water distribution system. This policy has led to 

each landowner improving management of irrigation water to curtail generation of 

tailwater and/or install tailwater recovery systems. 
 

7. Agricultural delivery system operation (check all that apply) 

On-demand Scheduled Rotation Other (describe) 

 Applicable   

 

8. Restrictions on water source(s) 

Source Restriction Cause of Restriction Effect on Operations 

Federal Water RRA Requirements USBR Operations Reduces water  
use efficiency 

 Federal Water Reduce CVP allocations Drought/CVP Delta 
Diversion Limits 

Supply uncertainly 

Federal Water 24 hour lead time for 
water orders 

SLC/DMC Operations Reduces delivery 
flexibility 
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9. Proposed changes or additions to facilities and operations for the next 5 years 

 
In order to reduce seepage, the District plans to improve some of the 
canals/laterals.      

 

Lateral 2 Spill Recovery System: The objective is to capture operation spill 

water from Laterals 11E, 5, 3, and 2 before it gets into the drainage system. This 

project will remove about 2,000 AF of water from the drainage system and the 

recovered water will be returned to the District's irrigation system for use.   

 
As the use of micro-irrigation within the District increases, modifications to the 

distribution system may have to be made to efficiently meet irrigation water 

demands. 

 

C. Topography and Soils 
 

1. Topography of the district and its impact on water operations and management 
 

 

The topography in the District varies from moderately sloping to mild sloping lands. 

Lands in the extreme portions of the District range in slope from 30 to 40 feet per 

mile. The mild sloping land is located in the northern and eastern portions of the 

District with slopes ranging from 8 to 20 feet per mile. 

 
Over time, much of the land in the District has been mechanically leveled to 

decrease field slope and provide more uniform slopes resulting in improved irrigation 

uniformity and efficiency. Where the field slopes are excessive due to topography, 

sprinklers or drip systems are used for irrigation. 

 
On lands where surface irrigation tail water cannot be minimized due to the terrain or 

irrigation method, l a n d  o w n e r  return systems are used.  Return systems are put in 

place to captures tail water and reuse by the land owner.  The terrain within the District 

has not posed a significant problem that cannot be overcome with the selection of 

the appropriate irrigation technology and irrigation management. 

 
          2. District soil association map (Agricultural only) 

       See Figure 2 

         3. Agricultural limitations resulting from soil problems (Agricultural only) 

Soil Problem    Est. acres Effect on water operations and management 

Poorly drained 22,000 11 Tile  drainage  systems  have been  installed  in  most  poorly 

            drained areas. 

Sandy Soils 3,400 Infiltration rates are high.  Delivery  laterals  that  traverse  it 

             may need concrete lining. 

Selenium 22,000 11 Ability to discharge the water is limited, therefore increasing 
           recycling. 

Boron 22,000 11 Limits reuse of subsurface water 

Salinity 22,000 11 Limits reuse of subsurface water 
II
Total tiled acreage in the District. 
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D.   Climate 
 

2. General climate of the district service area 
 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Avg Precip. 1.40 1.44 0.85 0.58 0.21 0.02 0 .01 .05 0.45 0.63 0.82 6.45 
Avg Temp. 45.9 50.5 55.2 59.3 66.9 72.8 76.7 74.6 70.7 61.6 52.1 45.3 61.0 

 Max. Temp. 55.0 60.9 67.0 72.1 81.1 88.3 93.2 91.4 86.7 76.1 64.3 55.9 74.3 
 Min. Temp 37.8 40.8 42.8 45.6 51.2 56.2 60.2 58.8 55.34 48.0 40.6 36.0 47.8 

4.81 ETo 1.16 1.96 4.08 5.60 7.680 8.53 8.44 7.37 5.72 3.94 2.02 1.25 4.81 
 

 
 

Weather station ID  Panoche #124 Data period: Year 1/1/1998 to Year 

12/31/2012  
 

Average wind velocity    5.0  Average annual frost-free days: 300  
 

3. Impact of microclimates on water management within the service area 

No microclimates exist in the District. 
 
 
 

E.   Natural and Cultural Resources 
 

4. Natural resource areas within the service area 

Name Estimated Acres Description 

NNONE   

   
 

5. Description of district management of these resources in the past or present 

No past or present management. 

 
6. Recreational and/or cultural resources areas within the service area 

Name Estimated Acres Description 

NNONE   

   
 

 

F. Operating Rules and Regulations 
 

1. Operating rules and regulations 

The water delivery rules are attached as Appendix A Panoche tail water policy 

 
2. Water allocation policy (Agricultural only) 

The District allocates its water supply to the water users on a pro-rata basis depending on 

the   acreage farmed within the District. Water users are required to file a water 

application with the District at the beginning of the water year stating their desire to take 

all or a portion of their allocated water for the upcoming year. (A copy of a water 

application is attached in Appendix C.) If a user does not want any or a portion of their 

allocation, that amount of water is reallocated to all other water users. 
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3. Official and actual lead times necessary for water orders and shut-off (Agricultural only)  

The District requires a 24-hour notification of all water orders. The District normally allows 

variable   shut-off times to avoid wasteful use of water. 
 
4. Policies regarding return flows (surface and subsurface drainage from farms) and outflow  

The District, which is a part of Panache Drainage District (PDD), requires that 

all tailwater be retained on farm and be managed by each water user. Discharge of 

tailwater into PDD system is prohibited. See Appendix A, Resolution No. 499-98. 

 
The District manages drainage so that its drainage reduction goal is attained. The drainage 
water is recycled into the delivery system to achieve blended water quality of an average of no 
more than 700 mg/I Total Dissolved Solids (TDS) and 0.7 mg/I Boron. 

 
Subsurface drain water is captured, stored, recirculated and used within the District, or 

discharged into the PDD system. Ultimately, PDD discharges drainage water into the San 

Luis Drain under a Waste Discharge Permit for the Grassland Bypass Project issued to the 

SLDMWA and Reclamation. The current permit expires on 12/31/19. See Appendix B. 

 
5. Policies on water transfers by the district and its customers 

The District allows individual transfers of water between individual water users within the 
District as well as transfers to other CVP contractors. Any transfer costs, including USBR 
water costs and District administrative, operation, and maintenance costs, are the responsibility 
of the transferor.  See Appendix A. 

 

G. Water Measurement, Pricing, and Billing 
 

1. Agricultural Customers 

 
a. Number of farms  61  

 

b. Number of delivery points (turnouts and connections)  218  
 

c. Number of delivery points serving more than one farm  0   
 

d. Number of measured delivery points (meters and measurement devices)  218  
 

e. Percentage of delivered water that was measured at a delivery point  100%   
 

f. Delivery point measurement device table (Agricultural only) 

Measurement 
Type 

Number  Accuracy 
(+/- %) 

Reading 
   Frequency (Days) 

Calibration 
Frequency  

(Months) 

Maintenance 
    Frequency 

         (Months) 

Orifices      

Propeller meter 218 +/- 2% Daily Yearly, All 
Meters 

12 

Weirs      

Flumes      

Venturi   a     

Metered gates      

Total 218 +/- 2% Daily Yearly, All 
Meters 

12 
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2. Urban Customers 

 
a. Total number of connections N/A   

Total number of metered connections               0  
 

b. Total number of connections not billed by quantity      
 

d. P percentage of water that was measured at delivery point    

e. P percentage of delivered water that was billed by quantity    

f. P Measurement device table  

 

 

Meter Size 
and Type 

Number Accuracy 
(+/-percentage) 

Reading 
Frequency 

(Days) 

    Calibration 
Frequency    

(Months) 

 Maintenance 
 Frequency (Months) 

5/8-3/4"      

1"      

1 ½"      

2"      

3"      

4"      

6"      

8"      

10"      

Compound      

Turbo      

Other (define)      

Total      
 

3. Agriculture and Urban Customers 
a. Current year agriculture and /or urban water charges - including rate structures and 

billing frequency 

See attached document in Exhibit 3: Water Rates.  Copies of typical water bills and a drainage 

bill are attached in Exhibit 4 Annual charges collected from customers.   

 

The annual District USBR water allocation is prorated to each water user based on the water 
user's acreage in the District. The charges for allocation water are paid by the water user in two 

equal installments, due in March and June each year for the water year beginning in March. As 
water is used by the farmer, the District charges an operation and maintenance fee based on the 

volume of water used, which is billed monthly. 

 

The District has in place a tiered water pricing system to promote water conservation. There 
are a pre-irrigation tier and seasonal tiers. The pre-irrigation tier is set at 9 inches of applied 

water. The grower is charged twice the rate for water used over the tier. Season tiers are 
established based on the District's cost of the water. 

 

The seasonal tiers are applied to all water delivered above the CVP water allocation. Since the 

allocation rarely meets the District's delivery requirement these tiers are applied to the majority 
of growers in most years. This practice promotes water conservation and reduces the water 

supply augmentation requirements.  
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    Fixed Charges 

Charges 
($ unit) 

Charge units 
($/acre), ($/customer) etc. 

Units billed during year 
(acres, customer) etc. 

$ collected 
($ times units) 

$30.00I 37,815.90 
 

37,815.90 Acres 
 

$1,134477.00 

$7.75II 38,129.30 38,129.30 Acres $295,502.07 

$10.00III 

 

3,714.20 3,714.20 Acres $37,142.00 
 I
Drainage service fee- Tiled land    

II
Drain water recirculation & recovery project.    

iII
Drainage Service Fee-Non Tiled Land 

 
 
 
 
 
 

   Volumetric charges 

Charges 
($ unit) 

     Charge units 
($/AF), ($/HCF), etc. 

Units billed during year 
(AF, HCF) etc. 

$ collected 
($ times units) 

103.00 I 46,538 46,538 AF $4,793,414 

194.00 II 26,564 26,564 AF $5,153,416 
      I

USBR Water Allocation (Tier 1)    
II

Supplemental Water (Tier 2).     
b. Water-use data accounting procedures 

The District utilizes the water resource management software called STORM. This 

software has the capability of managing all water transactions including allocations, orders, 

transfers, deliveries, etc., and most financial transactions including billing, cash receipts, 

and accounts receivable. Other key features the software offers are parcel management 

(section, township, range, acres etc.), name management (landowners or leasing 

information), and field management (crop, irrigation method, land classification, etc).  All 

water records are kept on computer backup files stored in a secured vault. Water records 

on file for each landowner cover a period of eight years.  See Exhibit 5 

H. Water Shortage Allocation Policies 
 

1. Current year water shortage policies or shortage response plan - specifying how reduced 

water  supplies are allocated 

See Appendix A, Amendment of Rules and regulations, Rule 8. 
 

2. Current year policies that address wasteful use of water and enforcement methods 

The District has a policy that all tailwater is to be retained on farm by the individual water 

users.  This policy does not allow for the dumping of tailwater in the District's drainage or 

distribution system and prohibits wasting of water.  When a water user exhausts the allocated 

water, unless other water is purchased or transferred to the District, there is no additional 

District water allocated to the account.  Evident wasting of water is reported by District 

personnel to the District Water Department, and the water user is contacted and remedial 

measures are taken.  Waste of water is ill afforded due to the limited water supply and the cost 

of the supply.  See Appendix A .Resolution No 499-98 

Section 2: Inventory of Water Resources 
 

A. Surface Water Supply 
 

1. Acre-foot amounts of surface water delivered to the water purveyor by each of the 

purveyor’s sources 

    See Water Inventory Tables 1  

 

 
2. Amount of water delivered to the district by each of the district sources for the last 10 years 

    See Table 8 
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B. Ground Water Supply 
 

1. Acre-foot amounts of ground water pumped and delivered by the district 

In 2012 groundwater deliveries were 2,073 acre feet.  Groundwater quality within the 

District is poor and it is not a preferred water source.  Groundwater is used only when 

surface supplies are insufficient. 

 
2. Ground water basin(s) that underlies the service area 

Name Size (Square Miles) Usable Capacity (AF) Safe Yield (AF/Y) 

    San Joaquin Basin-DAU 216 13,500 80,000,000 60% -est. 

    
 

3. Map of district-operated wells and managed ground water recharge areas 

The District owns and operates one well.  No recharge areas exist in the District. 

Exhibit 2,Figure 1. 

 
4. Description of conjunctive use of surface and ground water 

None. Groundwater within the District is of poor quality and used only when surface 

supplies are insufficient. 

 
5. Ground Water Management Plan 

Panoche Water District is an agency in the Southern Delta-Mendota Canal service area. 

San Luis Delta-Mendota Water Authority adopted an AB 3030 Groundwater Management 

Plan on November 1994 and the District is a participating agency with that plan.  See 

document attached in Exhibit 6. 

 
6. Ground Water Banking Plan 

The District does not participate in a ground-water banking plan. 

 

C. Other Water Supplies 
 

1. “Other” water used as part of the water supply 

         See Exhibit 1, Table 1. 

 

D. Source Water Quality Monitoring Practices 
 

1. Potable Water Quality (Urban only) N/A 

2. Agricultural water quality concerns: Yes  X  No    

(If yes, describe) 

Salinity or total dissolved solids (TDS) of the water delivered to the users is the primary 

concern.  TDS of   irrigation water (measured by EC) delivered to the laterals is checked 

twice a day after blending of fresh water and drainage water, when the amount of drain 

water recirculated changes. The District maintains the TDS of the blended supply below 

800 mg/L.  Water quality data are furnished to the water users upon request.  Data on the 

amount of water delivered to each field is also available in the District office and is 

checked daily by many of the water users. 

   Annual water quality report is attached in Exhibit 7. 

 
 
 

3. Description of the agricultural water quality testing program and the role of each 
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participant, including the district, in the program 

Current water quality monitoring programs for surface water (water monitored daily by Panoche 

Water District) 

 
4.  Current water quality monitoring programs for surface water by source (Agricultural only) 

Analyses Performed Frequency Concentration Range Average 

TDS Daily 200 to 800 mg/l 650 

Alkalinity (mg/I) Monthly 45-92        66.4 

      Bicarbonate (mg/I) Monthly 39-83        61.7 

Boron (mg/I) Monthly ND-2.0         0.4 

Calcium (mg/I) Monthly 13-120          30 

Carbonate (mg/I) Monthly ND-35        4.8 

Chloride (mg/I) Monthly 31-190      65.6 

Conductivity (µmho/cm) Monthly     270-1500       533 

Hydroxide (mg/l) Monthly      ND ND 

Magnesium (mg/l) Monthly 6.4-29    12.3 

Nitrate (mg/I) Monthly            1-30     8.1 

Percent Sodium(%) Monthly 44-55   49.5 

pH Monthly 7.6-9.6     8.3 

Potassium (mg/I) Monthly        ND-2.5    1.4 

Selenium (µg/l) Monthly         ND-16   4.4 

Sodium (mg/l) Monthly 23-190 59.6 

Sulfate (mg/I) Monthly 19-390 95.5 
 

Current water quality monitoring programs for groundwater by source (Agricultural only) 

Analyses Performed Frequency Concentration Range Average 

TDS Yearly 1400-2200 

 

1800 

Alkalinity (mg/I) Yearly 150-250 150 

      Bicarbonate (mg/l) Yearly 150-300 150 

Boron (mg/I) Yearly ND-3.0 2.4 

Calcium (mg/I) Yearly 60-75 64 

Carbonate (mg/I) Yearly ND ND 

Chloride (mg/I) Yearly 200-300 200 

Conductivity (µmho/cm) Yearly 2200-3600 

 

2940 

Hydroxide (mg/l) Yearly ND ND 

Magnesium (mg/l) Yearly 30-50 39 

Nitrate (mg/I) Yearly 1-30 9.5 

Percent Sodium(%) Yearly 60-80 

7.6------ 

69 

pH Yearly 7.6-9.6 8.1 

Potassium (mg/I) Yearly 2-8 

ND 

4.7 

Selenium (µg/l) Yearly ND-20 11 

Sodium (mg/l) Yearly 320-370 340 

Sulfate (mg/I) Yearly 550-650 580 
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E. Water Uses within the District 
 

1. Agricultural 

See Table 5 
2.  Types of irrigation systems used for each crop in current year  

Crop name Total 
Acres 

Level Basin 
- acres 

Furrow - 
acres 

Sprinkler - 
acres 

Low Volume 
- acres 

Multiple methods 
-acres 

Grapes 3,582 
 

   3,582  

Tomatoes 7,593    7,593  

Cotton 4,203 

 

 500  3,703  

Pistachios 4,057    4,057  

Almonds 3,285    3,285  

Wheat   3,265   3,265   

 
 
 

 
 

      

3. Urban use by customer type in current year.   N/A 
 
 

Customer Type Number of Connections AF 

Single-family   

Multi-family   

Commercial   

Industrial   

Institutional   

Landscape irrigation   

Wholesale   

Recycled   

Other (specify)   

Other (specify)   

Other (specify)   

Unaccounted for   

Total   
 

 

4. Urban Wastewater Collection/Treatment Systems serving the service area – N/A 

Treatment Plant Treatment Level (1, 2, 3) AF Disposal to / uses 

N/A    
 

5. Ground water recharge/management in current year (Table 6) 

Recharge Area Method of Recharge AF Method of Retrieval 
 
 
 
 

    

6. Transfers and exchanges into or out of the service area in current year (Table 6) 

From Whom To Whom AF Use 

PWD WWD 1030 Agriculture 

PWD SLWD 2000 Agriculture 

PWD WWD 500 Agriculture 

PWD WWD 600 Agriculture 

PWD WWD 500 Agriculture 

PWD WWD 100 Agriculture 

PWD WWD 250 Agriculture 

PWD SLWD 400 Agriculture 

PWD WWD 400 Agriculture 
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PWD WWD 100 
 

Agriculture 

PWD OLWD 200 Agriculture 

PWD WWD 238 Agriculture 

PWD WWD 400 Agriculture 

PWD PAC 100 Agriculture 

PWD WWD 1500 Agriculture 

PWD SLWD 200 Agriculture 

PWD MSWD 132 Agriculture 

PWD WWD 1000 Agriculture 

 
 
 

 
 
 

PWD WWD 250 Agriculture 

PWD SLWD 150 Agriculture 

PWD WWD 140 Agriculture 

PWD SLWD 185 Agriculture 

PWD SLWD 24 Agriculture 

PWD 

PWD 

PWD 

PWD 

WWD 2500 Agriculture 

PWD 

PWD 

PWD 

PWD 

SLWD 5 Agriculture 

PWD WWD 50 Agriculture 

PWD SLWD 50 Agriculture 

 
 
 

 
 
 

PWD WWD 130 Agriculture 

PWD SLWD 110 Agriculture 

PWD 

PWD 

PWD 

PWD 

WWD 100 Agriculture 

PWD WWD 1300 Agriculture 

PWD SLWD 465 Agriculture 

PWD WWD 3500 Agriculture 

PWD MSWD 400 Agriculture 

WSID PWD 1000 

 

Agriculture 

PAC PWD 32 Agriculture 

 
 
 

 
 
 

WSID PWD 573 Agriculture 

PAC PWD 380 Agriculture 

DPWD PWD 671 Agriculture 

PAC PWD 35 Agriculture 
 

 

7. Trades, wheeling, wet/dry year exchanges, banking or other transactions in current year 
 

N/A 

8. Other uses of water in current year N/A 
 

F. Outflow from the District (Agricultural only) 
 

 

Districts included in the drainage problem area, as identified in “A Management Plan for 

Agricultural Subsurface Drainage and Related Problems on the Westside San Joaquin Valley 

(September 1990),” 

See Facilities Map, Exhibit 2, Figure 1 

Surface and subsurface drain/outflow in current year 

Outflow 
point 

 

Location description 
 

    AF 
Type of 

measurement 
Accuracy 

(%) 
% of total 
outflow 

Acres 
drained 

 Subsurface flows 1,10,497 Datalogger +/- 2% 100% 97,000 
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Outflow 

   point 

 

Where the outflow goes (drain, river or other location) 
 

Type Reuse (if known) 

           San Joaquin River Quality Improvement Project      Reuse – Irrigation of Salt 

     Tolerant Crops 

    Grassland Bypass Project – Discharge to the San Luis 

Drain 

                                         

     Discharge 

1. Description of the Outflow (surface and subsurface) water quality testing program and the role 

of each participant in the program 
 

PDD monitors the drainage water coming into its system and the discharge at PE-14. 

Subsurface drainage inflows are continually monitored by a flow meter installed on each tile 

sump. The District compares the measured tile sump volumes with target sump volumes in 

order to meet the District's Total Maximum Monthly Load (TMML) allocation for selenium 

discharged to the San Joaquin River. The quality of the water' discharged by each sump is 

monitored three times a year (In April, July and October) by measurements of EC, selenium, 

and boron. 

Drainage leaving the District at PE-14 is monitored by storing stage data supplied by an 

encoder mounted at the measuring weir, as well as using a staff gauge. An EC/temperature 

probe stores daily data on the same data logger. An auto sampler is programmed to take 

samples every 2 hours, and then the composite sample for the week is sent to a certified 

testing lab where it is analyzed for boron, selenium, and EC. Sampling at the PE-14 site is 

conducted in cooperation with the SLDMWA and the Grassland Bypass Project. 
 

2. flow (surface drainage & spill) Quality Testing Program 

Analyses 
Performed 

 

Frequency 
 

Concentration Range 
 

Average 
Reuse 

limitation? 

EC Weekly 4,000-6,000 µmho/cm 5,200 umho/cm Unsuitable for all crops 

Selenium Weekly 50-200 ug/L 94 ug/L NONE 

Boron Weekly 4-8 ug/L 5.9ug/L Unsuitable for all crops 

 

3. Provide a brief discussion of the District’s involvement in Central Valley Regional Water 

Quality Control Board programs or requirements for remediating or monitoring any 

contaminants that would significantly degrade water quality in the receiving surface waters. 
 

Panoche Water District is located within the Grassland Drainage Area, which is a 100,000 acre 

region that is regulated by a Total Maximum Monthly Load (TMML) program for selenium 

discharge through the Grassland Bypass Project and includes an extensive monitoring program.  

Regulation and enforcement of that TMML is performed by the Central Valley Regional Water 

Quality Control Board. As a stakeholder participant in that program, the District has 

implemented a number of actions to minimize its drainage discharges, including: 

 No tailwater discharge policy.  The District aggressively enforces a district-wide 

prohibition of surface irrigation runoff (tailwater).  Al growers are required eliminate or 

recirculate their surface runoff. 

 Recirculation of subsurface drain water. To the extent possible, the District recirculates 

subsurface drain water back into the irrigation system, reducing the volume of drainage 

that leaves the District. 

 Encouragement of high-efficiency irrigation systems. High-efficiency irrigation methods 

(such as subsurface drip and micro-sprinklers) reduce deep percolation which reduces the 

volume of subsurface drain water.  When possible, the District offers low-interest loans 

to growers to facilitate their installation. 
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 Implementation of the Westside Regional Drainage Plan. The Westside Regional  

  
 Drainage Plan was developed by the districts within the Grassland Drainage Area and 

other stakeholders to provide an ultimate solution to subsurface drainage discharges from 

the region.  Panoche Water District is participating in the implementation of that plan. 
 
 
 

G. Water Accounting (Inventory) 
 

1. Water Supplies Quantified 

 
a. Surface water supplies, imported and originating within the service area, by month (Table 

1) 

b. Ground water extracted by the district, by month (Table 2) 

c. Effective precipitation by crop (Table 5) 

d. Estimated annual ground water extracted by non-district parties (Table 2) 

e. Recycled urban wastewater, by month (Table 3) N/A 

f. Other supplies, by month (Table 1)  
 

2. Water Used Quantified 

 
a. Agricultural conveyance losses, including seepage, evaporation, and operational spills 

in canal systems (Table 4) or 

Urban leaks, breaks and flushing/fire uses in piped systems (Table 4) 

b. Consumptive use by riparian vegetation or environmental use (Table 6) N/A 

c. Applied irrigation water - crop ET, water used for leaching/cultural practices (e.g., frost 

protection, soil reclamation, etc.) (Table 5) 

d. Urban water use (Table 6) 

e. Ground water recharge (Table 6) N/A 

f. Water exchanges and transfers and out-of-district banking N/A 

g. Estimated deep percolation within the service area (Table 6) 

h. Flows to perched water table or saline sink (Table 7) 

i. Outflow water leaving the district (Table 6) 

 
3. Overall Water Inventory 

a. Table 6 
 

H. Assess Quantifiable Objectives: 
Identify the Quantifiable Objectives that apply to the District (Planner, chapter 10) and provide a 
short narrative describing past, present and future plans that address the CALFED Water Use 

Efficiency Program goals identified for the District. 

QO # QO Description Past, Present & Future Plans 

106 Decrease flows to Salt Sinks to increase 
water supplies for beneficial uses. 

     PWD encourages growers to modernize their 
     irrigation systems to increase efficiency and reduce 

deep percolation. PWD is pursuing funding to install 
lining in canals, laterals and regulating reservoirs. 

109 Provide Long-term diversion flexibility to 
increase the water supply for beneficial  
uses. 

PWD encourages growers to modernize their 
irrigation systems to increase efficiency and 
has provided funding assistance to this end.                                                            
PWD is also pursuing funding to upgrade water    
delivery infrastructure to reduce seepage losses and 
increase system reliability. 
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93 Reduce Group A Pesticides to enhance 
and maintain beneficial uses of water. 

Growers within PWD no longer use Group A 
Pesticides. 

95,96,98 Reduce native constituents to enhance and                                                                                                                            
maintain beneficial uses of water. 

     PWD has participated in the Grassland 
     Bypass Project since its inception to manage 
     and reduce discharges of subsurface drain water. 

Through a combination of irrigation system and 
distribution facilities improvements, drainage reuse, 

 and ultimately treatment, PWD expects to eventually 
eliminate drainage discharges from the district. 

97,99, 
100,101 

Reduce Pesticides to enhance and maintain    
beneficial uses of water. 

    Growers within PWD follow appropriate 
    management practices to minimize drift and discharge of 

pesticides. PWD has also 

     implemented a "no tailwater" policy, which 
      prohibits growers from discharging tailwater  
      and prevents pesticides from leaving the  
      district through surface runoff. 

102,103, 
104 

Reduce salinity to enhance and maintain 
beneficial uses of water. 

PWD encourages growers to modernize their 
 irrigation systems to increase efficiency and 
reduce deep percolation and the subsequent 
production of saline drainwater. PWD has 
provided funding assistance to growers for 
irrigation systems improvements. PWD is 
pursuing funding to install lining in canals, 
laterals and regulating reservoirs. 
Additionally, PWD participates in the 
Grassland Bypass Project to manage and 
reduce discharges of subsurface drain water. 
Through a combination of irrigation system 
and distribution facilities improvements, 
drainage reuse, and ultimately treatment, 
PWD expects to eventually eliminate drainage 

 discharges from the district. 

 

Section 3: Best Management Practices (BMPs) for Agricultural 

Contractors 
 

A.Critical Agricultural BMPs 
 

1. Measure the volume of water delivered by the district to each turnout with devices that are 

operated and maintained to a reasonable degree of accuracy, under most conditions, to +/- 

6% 

 
Number of turnouts that are unmeasured or do not meet the standards listed above: 0   

 

Number of measurement devices installed last year:   3   

Number of measurement devices installed this year:   1   

Number of measurement devices to be installed next year:   0   
 

 

Types of Measurement Devices Being Installed Accuracy Total Installed During 
Current Year 

Propeller (NS-OF 32) +/- 2% 1 
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2. Designate a water conservation coordinator to develop and implement the Plan and develop 

progress reports 

 
Name: Juan Cadena    Title:  Drainage Coordinator   

Address: 52027 W.  Althea Ave, Firebaugh, CA. 93622    

Telephone: (209) 364-6136  E-mail: jcadena@panochewd.org    

 
 

3. Provide or support the availability of water management services to water users, 

Notices of District Education Programs and Services Available to Customers. 

 
a. On-Farm Evaluations  

1) On farm irrigation and drainage system evaluations using a mobile lab type assessment 

 Total in 
district 

# surveyed 
last year 

# surveyed in 
current year 

# projected for 
next year 

# projected 2
nd

 

yr in future 

Irrigated acres 37,163     

Number of farms 61 0 0 10 10 

The District will send a notice at the beginning of the irrigation season included with their 

monthly billing. 

 

2) Timely field and crop-specific water delivery information to the water user 
The District understands the importance of crop-specific and field-specific water use 

data; however, water delivered to the growers is recorded at the grower turnout, which 

usually serves multiple fields and crops. Therefore, it is not possible to account for the 

water deliveries by crop and field. The grower manages the water deliveries to their 

fields but does not report these data to the District. 
 

b. Real-time and normal irrigation scheduling and crop ET information 

The District provides weather station data and promotes the use of CIMIS data. The 

District informs the grower’s via U.S. mail and email, about the availability of the data in 

the District office.  The District also promotes the use of Westlands Water District 

(WWD) website for irrigation scheduling and WWD web link 

(https://cs.westlandswater.org/resources/wtrcon/guide/tfoawx.htm) 
See attached document in Exhibit 9. 

 
c. Surface, ground, and drainage water quantity and quality data provided to water users 

Electrical conductivity (EC) of the water in the delivery system is checked twice daily 

during the irrigation season when recirculating drainage water, and the results are 

furnished upon request to the water users.  Data on the amount of water delivered to each 

field is also available in the District office and is checked daily by many of the water 

users.  Subsurface drainage flow is measured with propeller meters on each pump 

discharge and tabulated monthly.  EC, selenium, and boron concentrations of each tile 

sump as well as the District’s discharge point are checked monthly.  In the fall of 1996, 

the District became a participating agency in the Grassland Bypass Project, which routed 

it’s drainage, along with that of seven other district, to the San Luis Drain and ultimately 

the San Joaquin River.  This discharge is subject to comprehensive water quality and 

biological monitoring and must comply with waste discharge requirements regulated by  
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the Central Valley Regional Water Quality Control Board. The District continues its 

extensive drain water quality-monitoring program.  All drainage sumps are analyzed for 

electrical conductivity, boron, and selenium three times 
 

d. Agricultural water management educational programs and materials for farmers, staff, 

and the public 
See attached document in Exhibit 10. 

 
District Water Conservation Library.  The District maintains a library of literature regarding 

crop water use, irrigation management practices, and basic irrigation science acquired 

through public sources such as the UC Extension Service. This literature is available in 

the District office to be reviewed by water users. 

 
Irrigation Seminars and Short Course.  The District notifies its water users of seminars and 

workshops sponsored by various public agencies, such as Cal- Poly/SLO Irrigation 

Training and Research Center.  The objective of the seminars and short-courses is to 

inform water users of current research or methods of improved irrigation and drainage 

reduction techniques. Notifications to water users take place at least two times per year. 
 

 
 

District-Sponsored Seminars.  As an ongoing water conservation activity, the District’s 

Water Conservation coordinator meets with growers one-on-one or in small groups to 

discuss irrigation management principles either in classroom or field situations.  This 

allows focused attention to specific management methods and questions. 
 

Grassland Area Farmers Meeting.  As the need to minimize and regulate subsurface 

drainage becomes paramount, it is crucial to keep the landowners, water user’s staff, and 

the public informed of the current circumstances including any changes in policy.  The 

District strongly promotes attending any of the public meetings pertaining to drainage. 

 
Employee Training.  Employees attend training and seminars on various topics, such as 

pumps, and basic pipeline hydraulics classes. The objected is to help the water user with 

on farm situations regarding pumps and pipeline hydraulics upon request. 

 
The focus for the future is to involve more irrigation foreman and field workers in the 

educational opportunities. 
 
 
 
 

4. Pricing structure - based at least in part on quantity delivered 

Describe the quantity-based water pricing structure, the cost per acre-foot, and when it 

became   effective. 

 
The District charges for the measured volume of water delivered to each water user 

under a tiered pricing system.  This provides an incentive for increased irrigation 

efficiency, thus decreasing subsurface drainage volumes.  

(Copies typical water bills are attached in Exhibit 4.) 
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5. Evaluate and describe the need for changes in policies of the institutions to which the 

district is subject 

Reclamation’s annual CVP allocations are announced too late in the year for growers to 

effectively plan and optimize their water use.  CVP water allocations need to be 

announced no later than January 31st of each year. 
 

 
 

6. Evaluate and improve efficiencies of district pumps 

Describe the program to evaluate and improve the efficiencies of the contractor’s pumps. 

 
The District has an extensive pump-testing program for District pumping facilities. Each 

pump is evaluated every year, with inefficient pumps being replaced or repaired. 

 
 

B.  Exemptible BMPs for Agricultural Contractors 
 

1. Facilitate alternative land use 

The District provides for alternate use of land for management of subsurface drainage water 

through their participation in the SJRIP.  In this project, lands have been purchased and 

converted from traditional agriculture to irrigation of salt tolerant crops with subsurface 

drainage water. This program has resulted in a substantial reduction in drainage water 

discharge to the San Joaquin River improving the water quality in the river. 

 
2. Facilitate use of available recycled urban wastewater that otherwise would not be used 

beneficially, meets all health and safety criteria, and does not cause harm to crops or 

soils 

Sources of Recycled Urban Waste Water AF/Y Available AF/Y Currently Used 
in District 

No Urban waste water available.   

 

3. Facilitate the financing of capital improvements for on-farm irrigation systems 

Funding source Programs How provide assistance 

Low interest loans, grants DWR, USBR, SWRCB, SRF 
The District has pursued low interest loans made available through the State of California 
State Revolving Fund (SRF) and Agricultural Drainage Loan Program (ADLP). These 
programs provide low interest loans to the District which, in turn, are provided to land 
owners for irrigation system improvements. Growers have improved irrigation methods on 
1663 acres. Additionally, the District can help growers apply for funding through other 
assistance programs such as the NRCS EQIP program. The District is still pursuing low 
interest loans, and grants. 

 
4. Incentive pricing 
The District utilizes a tiered block pricing system consisting of both a pre-irrigation tier and a 

seasonal tier.  See Section 1.G for description of pricing.  This system is an incentive for 

increased on-farm water use efficiency, reducing deep percolation and the consequential 

drainage component that must be managed by the District. 

 
 
5. a) Line or pipe ditches and canals 

Canal/Lateral (Reach) Type of 
Improvement 

Number of 
Miles in Reach 

Estimated 
Seepage (AF/Y) 

Accomplished/ 
Planned Date 

Contour Lining 1.25 0 
 

3/2012 
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b) Construct regulatory reservoirs 

Reservoir Name Annual Spill in Section 
(AF/Y) 

Estimated Spill 
Recovery (AF/Y) 

Accomplished/ 
Planned Date 

Lateral 2 Spill Recover System                2,000                 2,000         3/2014 

    
    *Spill was going into the Drainage System and recirculated by our Recirculation Plant for Ag deliveries. 

6. Increase flexibility in water ordering by, and delivery to, water users 
The District continues to operate within the constraints of its existing water 
distribution system to maximize flexibility in water deliveries. As listed in 7, below our 
constructed, water delivery flexibility will improve. 

 
7. Construct and operate district spill and tailwater recovery systems 

The District has been able to operate without operational spills by putting some reliance on 

the tailwater collection and return systems utilized by the growers. Excess water in the 

system would be delivered to the field and would become a component of tailwater to be 

stored and reapplied by the grower. With the conversion of irrigation methods from furrow 

to drip, tailwater systems are being abandoned and are no longer available to manage 

operational spills. As a result, the District is taking various steps to modify its system to 

capture and reuse the newly created operational spill water. The projects identified in the 

Phase I Master Plan, as a result, have changed priority and the design concepts have been 

modified to lessen the incremental cost of plan implementation. 

The District has not been able to obtain funds for the Herndon Avenue Lateral (HAL) 

project and needs to move forward with the spill recovery project using Lateral 2. The 

concept plan for the HAL will be modified at the time the District needs to increase delivery 

capacity and flexibility to accommodate drip irrigation systems. 

 

The plan now includes the following elements listed by priority: 

 

I. Lateral 1 improvement, to reduce seepage and operational spill. 

 
2. Lateral 2 Spill Recovery System, which will provide the spill recovery function rather than the 

proposed HAL. 

 

3. Reconfiguring new spill recovery systems for Lateral 3, Lateral 5, and the 11E extension, to 

connect to the Lateral 2 Spill Recovery System. The spill recovery system covering the southeast 

portion of the District, initially planned to be function of the HAL, will now be accommodated by 

the Lateral 2 Spill Recovery System. Lateral 11E Spill was already constructed to convey spill from 

Lateral 11 E to Lateral 3. 

 
8.Plan to measure outflow. 

The District operates the distribution system with no out flow.  

Total # of outflow (surface) locations/points    0     

Total # of outflow (subsurface) locations/points 0    

Total # of measured outflow points 0   

Percentage of total outflow (volume) measured during report year 0   

Identify locations, prioritize, determine best measurement method/cost, submit funding proposal 

Location & Priority Estimated cost (in $1,000s) 

2009 2010 2011 2012 2013 
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9. Optimize conjunctive use of surface and ground water 

Groundwater is not a preferred source of water and is used only when surface supplies are 

insufficient.  The District does not have a conjunctive use policy. 

 
10. Automate canal structures 

The District’s conveyance system captures and returns operational spill. Automation of 

canal structures would provide limited benefit. 

 
11. Facilitate or promote water customer pump testing and evaluation 

The water conservation coordinator meets and advises farmers of the benefits of maintaining high                         

pumping efficiency and of the available pump testing service (SLDMWA Pump Evaluation 

Program). 

See Exhibit 8, Notices of District Education Programs and Services Available to Customers 

 
The water conservation coordinator meets with growers and advises them of: 

1) The benefits of keeping pump efficiency high; 

2) The SLDMWA pump evaluation program; 

3) The program is currently at no customer cost 

 
12. Mapping 

 
The District has evaluated GIS software along with other mapping software and has determined 

that, because of the size of the District, the cost of the software, and the staff training required to 

effectively use it, implementation of a GIS program is not an appropriate use of District resources.  

The District uses Auto Cad to develop the distribution and drainage systems.  The District is 

satisfied with the Auto Cad program. 

GIS maps Estimated cost (in $1,000s) 

2009 2010 2011     2012 2013 

Layer 1 – Distribution system $0 $0 $0 $0 $0 

Layer 2 – Drainage system $0 $0 $0 $0 $0 

Suggested layers:      

Layer 3 – Ground water information $0 $0 $0 $0 $0 

Layer 4 – Soils map $0 $0 $0 $0 $0 

Layer 5 – Natural & cultural resources $0 $0 $0 $0 $0 

Layer 6 – Problem areas $0 $0 $0 $0 $0 
 

1. Provide a 3-Year Budget for Implementing BMPs 

2. Amount actually spent during current year. 

3.  
Actual Expenditure 

BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $1200 160 

 2 Conservation staff $0 20 

 3 On-farm evaluation /water delivery info $0 8 

  Irrigation Scheduling $150 8 

  Water quality $74,505 80 

  Agricultural Education Program $150 8 

 4 Quantity pricing $0 0 

 5 Policy changes $0 0 20



 6 Contractor’s pumps $90,651.58 160 
 

B 1 Alternative land use $0      0 

 2 Urban recycled water use $0      0 

  (continued)       0 

 3 Financing of on-farm improvements $0     0 

 4 Incentive pricing $0     0 

 5 Line or pipe canals/install reservoirs   $350,415    90 
 

6 Increase delivery flexibility $0 0 

7 District spill/tailwater recovery systems $0 0 

8 Measure outflow $0 0 

9 Optimize conjunctive use $0 0 

10 Automate canal structures $0 0 

11 Customer pump testing                 $0 0 

12 Mapping                      $2,000  160 

                                        Total $517,073 694 

2.  Projected budget summary for the next year. 
 

 

Budgeted Expenditure 

BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $600 80 

 2 Conservation staff $0 10 

 3 On-farm evaluations/water delivery info $300 16 

  Irrigation Scheduling $0 10 

  Water quality              $73,000 8 

  Agricultural Education Program $600 20 

 4 Quantity pricing $0 0 

 5 Policy changes $0 0 

 6 Contractor‟s pumps $15,000 40 

 

B 
 

1 
 

Alternative land use 
 

$0 
 

0 

 2 Urban recycled water use $0 0 

 3 Financing of on-farm improvements $0 0 

 4 Incentive pricing $0 0 

 5 Line or pipe canals/install reservoirs $25,000 0 

 6 Increase delivery flexibility $25,000 0 

 7 District spill/tailwater recovery systems              $25,000 0 

 8 Measure outflow $0 0 

 9 Optimize conjunctive use $0 0 

 10 Automate canal structures $0 0 

 11 Customer pump testing     $3,000 0 

 12 Mapping 
Total 

$500 
        $168,000 

30 
214 

 

.
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3. Projected budget summary for 3
rd 

year. 
   
Budgeted Expenditure 

BMP # BMP Name (not including staff time) Staff Hours 

A   1 Measurement            $600 80 

2 Conservation staff $0 10 

3 On-farm evaluations/water delivery info $300 16 

 4 Irrigation Scheduling $0 10 

5. Water quality             $72,000 8 

6. Agricultural Education Program $600 20 

7. Quantity pricing      $0 0 

8. Policy changes 

9.  Contractor’s pumps 
                                                   Total     
 
 
sdfgdsfgsdfgdsfsdfg 

     $0 
        $15,000 

     $93,900  

0 
      40 
     184 

  

Budgeted Expenditure  

BMP # BMP Name (not including staff time)    Staff Hours 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B 1 Alternative land use $0 0 

 2 Urban recycled water use $0 0 

 3 Financing of on-farm improvements $0 0 

 4 Incentive pricing $0 0 

 5 Line or pipe canals/install reservoirs $0 0 

 6 Increase delivery flexibility $20,000 0 

 7 District spill/tailwater recovery systems $0 0 

 8 Measure outflow $0 0 

 9 Optimize conjunctive use $0 0 

 10 Automate canal structures $0 0 

 11 Customer pump testing                      $3000 0 

 12 Mapping                        $500   30 

  Total          $23,500 30 
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C:\Users\JUAN\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\KOCCJ11W\L water application.doc

PANOCHE WATER DISTRICT 

WATER APPLICATION 

2012 WATER YEAR

DATE: ______________ 

CVP CONTRACT WATER 

The undersigned, (singular includes the plural) hereby subscribes to and agrees 
to be bound by the By-Laws and Rules and Regulations of the District governing the 
purchase and use of CVP Contract irrigation water, the receipt of District water service, 
and the payment to the District of all sums necessary for the purchase and delivery of 
my pro-rata share per acre of the District CVP Contract water supply; I further 
acknowledge that the delivery thereof is dependent on the availability of said water to 
the District.  Said water is to be used to irrigate the land described in my Bureau of 
Reclamation Certification or Reporting forms, and I hereby agree to provide the District 
with such form. 

I, or we, jointly and severally, agree to make payment for said water and water 
service as billed by the District as follows:  
1. For CVP Contract Water:

A. A partial payment, roughly one-half (1/2) of the total water allocation, through the
Water Allocation Deposit Billing and the remainder through the Final Water 
Allocation Billing. 

2. For District Water Service:
A. Monthly O&M Billings based upon actual water deliveries through water user’s

assigned gates. 

If the District has to enforce any covenant or provision hereof, I agree to pay the 
District’s reasonable attorney’s fee unless I prevail in said action. 

NOTICE:  NO 2014 YEAR WATER WILL BE DELIVERED UNTIL COMPLETE AND 
CORRECT CURRENT U.S.B.R REPORTING AND CERTIFICATION FORMS ARE 
FILED WITH THE DISTRICT.  FAILURE TO PAY THE INITIAL WATER INVOICE FOR 
CONTRACT WATER AS BILLED WILL RESULT IN WAIVER OF YOUR CONTRACT 
ENTITLEMENT.  REFUNDS FOR CONTRACT WATER PAYMENTS WILL BE MADE 
ONLY IF THE DISTRICT IS UNABLE TO DELIVER THE PURCHASED AMOUNT OR 
IF THE DISTRICT CAN RESELL ANY UNUSED WATER. 

FARMING ENTITY NAME:

SIGNATURES: 

_____________________ ______________________ 

LANDOWNER APPLICANT(S) LESSEE APPLICANT(S) 
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2012

2012
Federal Ag 

Water

Federal Non-

Ag Water
State Water CCID

Other 

(undefine)

Upslope 

Drain Water
Total

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

METHOD M1 M1 C2

January 2,922 0 0 2,922

February 6,852 0 0 6,852

March 2,940 0 937 3,877

April 2,877 0 0 2,877

May 5,792 40 1,432 7,264

June 7,335 180 1,204 8,719

July 7,444 252 1,394 9,090

August 5,571 268 1,340 7,179

September 1,799 177 1,356 3,332

October 1,672 166 1,184 3,022

November 1,192 0 1,236 2,428

December 431 0 608 1,039

Total 46,827 1,083 10,691 58,601

Note: Quantity of transferred in water is included in Federal Ag. Water.

Surface Water Supply 
Table 1
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2012

2012

Month

January 

February

March

April

May

June

July

August

September

October

November

December

Total 0 2,073

Table 2

District       

Groundwater

Private       

Groundwater

(acre-feet) *(acre-feet)

0 0

0 0

0 0

0 599

0 394

0 0

0 0

0 0

0 685

0 0

0 0

0 395

Ground Water Supply 
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2012

Surface Water Groundwater Recycled Water 
Total Water 

Supply
Month (acre-feet) (acre-feet) (acre-feet) (acre-feet)

METHOD M1

January 2,922 0 0 2,922

February 6,852 0 0 6,852

March 3,877 395 0 4,272

April 2,877 0 0 2,877

May 7,264 0 0 7,264

June 8,719 685 0 9,404

July 9,090 599 0 9,689

August 7,179 394 0 7,573

September 3,332 0 0 3,332

October 3,022 0 0 3,022

November 2,428 0 0 2,428

December 1,039 0 0 1,039

Total 58,601 2,073 60,674

Table 3
Total District Water Supply 
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2012

Canal, lateral, reach, 

reservoir
Length/size

Surface 

Area
Seepage Precipitation Evaporation Spillage Total

(Feet or AF) (square feet) acre-feet acre-feet acre-feet acre-feet acre-feet

Main Dist. Dith-Earth 36,900 10,164,000 1667 191 967 0 140

T-Canal 20,592 4,056,624 760 76 386 0 22

Contour Canal 22,440 4,420,680 670 83 420 0 57

10-W Canal 10,560 411,840 0 8 39 0 31

10-E-2 Canal 10,032 310,992 0 6 30 0 431

Russell Canal 9,504 370,656 0 7 35 0 38

Lateral 1 5,280 121,440 0 2 12 0 55

Lateral 2 26,400 1,663,200 26 31 158 0 14

Lateral 3 26,928 1,696,464 25 32 161 0 296

Lateral 5 7,920 316,800 0 6 30 0 415

Lateral 11-E 18,480 720,720 0 14 69 0 24
Total 195,036 24,253,416 3,148 456 2,307 0 1,523

Table 4
Distribution System
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2012

Crop Area Crop ET
Leaching 

Requirement 

Cultural 

Practice

Effective 

Precipitation 

Shallow 

Groundwater

Appl. Crop 

Water use

(acre-feet) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet)

Melons 1,976 1.6 0.075 0.00 0.16 0.00 3,310

Tomatoes 7,593 2.10 0.140 0.00 0.16 0.00 17,008

Cotton 4,203 2.20 0.052 0.00 0.16 0.00 9,465

Grapes 3,582 2.17 0.340 0.00 0.16 0.00 8,991

Almonds 3,286 2.20 0.120 0.00 0.16 0.00 7,624

Wheat 3,265 1.10 0.029 0.00 0.16 0.00 3,686

Alfalfa 751 3.73 0.430 0.00 0.16 0.00 3,124

Pistachios 4,057 1.28 0.050 0.00 0.16 0.00 5,396

Others Hay 574 1.28 0.050 0.00 0.16 0.00 763

Others 8,149 1.87 0.140 0.00 0.16 0.00 12,206

0
0

Crop Acres 37,436 71,573

Table 5
Surface Water Supply 
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Water Into Distribution 58,601

Riparian ET (Distribution and Drain) Minus 0

Groundwater Recharge (Intentional, Ponds, Injection) Minus 0

Seepage Table 4 Minus 3,148

Evaporation Table 4 Minus 2,307

Spillage Table 4 Minus 0

Non-Ag Deliveries Federal and Non-Federal Minus 19,009

Theoretical Water Available for Sale to Ag Customers

Compare the above Line with the next Line to Help find Omissions 34,137

2009 Actual Agriculture Water Sales From District

Sales Records 72,772

Private GroundWater Table 2 Plus 2,073

Crop Water Needs Table 5 Minus 71,573

Drain Water Outflow (Tail & Tile Not Recycle) Minus

Ag tail Water Pumped back into Distribution System Minus

Percolation from Agricultural Land (Calculated) 1,199

Table 6
System Water Budget2012
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Flows or Acres 

(AF or Ac)

Deep Percolation from fields+Seepage+Groundwater =Theoretical influence on ground 

water storage from district operations 2,944

Estimated actual change in ground water storage, accounting for subsurface conditions 

(estimated from water table and basin data) 0

Irrigated Acres (from Table 5) 37,436

Irrigated acres over a perched water table 22,000

irrigated acres draining to saline sink 0

Portion of percolation from ag flowing to a perched water table 705

Portion of percolation from ag flowing to a saline sink 0

Portion of On-Farm Drain Water flowing to a perched water table/saline sink 0

Portion of Dist. Sys. Seep/leaks/spills to perched water table/saline sink 705

Table 7
Influence on Ground Water and Saline Sink

2012
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YEAR
Federal Ag 

Water

Federal Non-

Ag Water
State Water CCID

Other 

(undefine)
Total

(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

2003 61,444 0 0 952 4,920 67,316

2004 60,691 0 0 1,078 4,601 66,370

2005 58,220 0 0 0 3,936 62,156

2006 59,260 0 0 0 11,400 70,660

2007 48,102 0 0 985 4244 53,331

2008 33,405 0 0 2,285 2,187 37,877

2009 24,958 0 0 1,315 2,807 29,080

2010 43,613 0 0 0 0 43,613

2011 63,547 0 0 0 0 63,547

2012 40,014 0 0 1,083 0 41,097

Total 493,254 0 0 7,698 34,095 535,047

Average 49,325 0 0 770 3,410 53,505

Table 8

Annual Water Quantities Delivered Under Each Right or Contract 
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Figure 1 
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Available online at: soildatamart.nrcs.usda.gov
Accessed April 10, 2013
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EXHIBIT 3
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EXHIBIT  4
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EXHIBIT  5
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EXIHIBIT6
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EXHIBIT 7
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EXHIBIT 9
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EXHIBIT 10
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IRRIGATION TRAINING AND RESEARCH CENTER 

California Polytechnic State University 

San Luis Obispo, CA  93407 

Phone:  (805) 756-2434 

FAX:  (805) 756-2433 

www.itrc.org   Contact:  Dr. Burt   cburt@calpoly.edu 

Summer Irrigation Evaluation Program 

Drip/Micro Irrigation Systems 

Funded by the US Bureau of Reclamation, Water Conservation Office (Fresno) 

Supported by local Irrigation/Water Districts 

What the student team does: 

 Spends about 1 day in the field taking measurements of pressures, flows, and make observations of the

filtration, chemical injection, etc.  

 Inputs data into the Cal Poly ITRC Irrigation Evaluation Programs, examines field data.

 Prints out the data, results, and recommendations

 Sets up an appointment with the farmer to review the information.

The type of information provided: 

The Cal Poly ITRC Irrigation Evaluation Programs provide: 

 The Distribution Uniformity (DU) of the irrigation system.  The DU is a measure of how

evenly the irrigation water is applied to plants throughout a field.
 The causes of non-uniformity.  For example, the program will tell a farmer what percentage of the non-

uniformity is due to plugging, what percentage is due to pressure differences, etc.

 Recommendations on how to improve that specific system’s performance.

Who gets the information: 

 The farmer

 The irrigation district (but without any farmer’s name or address)

 The USBR (but without any farmer’s name or address)

 Cal Poly ITRC

The obligation by the farmer: 

 There is no fee; it is completely funded by the USBR

 The farmer must agree to have someone show the students the field, explain the layout, and start and

stop the pump on the agreed-upon date and at the agreed-upon time.

 If the system is a subsurface drip system, the farmer must provide workers with shovels to uncover

tape in 3 locations, about 30’ per location.

 The farmer must be willing to take the time to sit down and go over the results (about 30 minutes).

Why participate? 

 Irrigation systems cost money to operate, and their performance has a huge impact on yield and yield

quality.  Older systems need to be checked out just as automobiles do.  Sometimes they need a tune-up; 

sometimes they don’t.  This evaluation lets a farmer know if a tune-up is needed, and what types of 

things can be done. 

 On the average, we find that the DU of drip/micro systems is about 0.76 (out of a perfect 1.00),

whereas reasonably attainable values are about 0.92  for drip/micro systems.  If you can shift from a 

DU of 0.76 to a DU of about 0.92, the ratio of (maximum/minimum) water applied to different plants 

throughout a field will shift from about (2/1) to about (1.2/1). 

 Farmers should expect a high DU from a new irrigation system.  This program allows farmers to verify

the quality of a new system that might have been recently purchased. 
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